The purpose of this research is to examine the issues that affect customers' behavioral character and purchasing behavior. The study proposes a research hypothesis with independent variables that include social presence, trust, and information asymmetry, and the dependent variable purchase decision making, to explain differentiated customer decision making processes in social commerce (S-commerce). To prove the hypothesis, positive verification was performed by focusing on mediating effects through a customer uncertainty variable and moderating effects through mobility and social networking site word of mouth (SNS WOM) variables. The number of studies on customer trends has rapidly increased together with the market size of S-commerce. However, few studies have examined the negative variables that make customers hesitant to make decisions in S-commerce. This study investigates the causes of customer uncertainty and focuses on deducing the control variables that offset this negative relationship. The study finds that in customers' S-commerce purchasing actions, the SNS WOM and mobility variables show control effects between information asymmetry and uncertainty and between trust and uncertainty. Additionally, this research defines the variables related to customer uncertainty that are hidden in S-commerce, and statistically verifies their relationship. The research results can be used in Internet marketing practices to establish marketing mix strategies for customer demand or as research data to predict customer behavior. The results are scientifically meaningful as a precedent for research on customers in S-commerce.
Introduction
T he diffusion of mobile broadband and smart devices has changed the ecosystem of the market. Electronic commerce (e-commerce) and marketing channels based on social commerce (S-commerce) platforms such as Twitter and Facebook have rapidly expanded. Based on data from August 2011, approximately 500 South Korean engineering companies with connections to S-commerce have formed an intense marketing competition. The domestic S-commerce market is predicted to grow from 500 billion Korean won in 2011 to 800 billion Korean won in 2012. 1 S-commerce's strength is that it attracts many companies to the S-commerce market. S-commerce strengthens the community power of consumers based on an information network that helps consumers in their purchasing decisions and satisfies customers' needs and wants. In other words, the S-commerce platform is an information sharing channel between customers, and is itself a distribution value chain. Additionally, the S-commerce platform becomes an effective online marketing channel because sellers are able to obtain information on customer profiles easily. 2 However, compared to a traditional distribution process, S-commerce has several fundamental problems. These include low quality of goods and services for sale online, unreliable consumer protection on return and refund policies, and unfaithful customer relationship management (CRM) systems. Regardless of S-commerce's benefits, these problems directly affect customers' purchasing decisions and thereby become the main detriments to S-commerce. The cause of these problems is keen Internet marketing competition among S-commerce Web sites in the digital economy. For example, to secure market share, many Web sites concentrate on catching buyers' attention in the short term but pay relatively less attention to the quality of goods and services. Sometimes, the information asymmetries that suppliers face increase customers' uncertainty and form a vicious circle. In fact, as harm to customers has increased because S-commerce sites catch buyers' attention by lowering prices, a long-term social presence between sellers, sites, and customers has been suggested. Thus, the purpose of this study is first to verify the potential factors that influence customers' uncertainty regarding purchasing decisions. The study focuses on customers' behavioral characteristics and purchasing patterns that can be observed in S-commerce. The study's second purpose is to propose a theoretical definition and define a causal relationship among the moderating variables social networking site word of mouth (SNS WOM) and mobility, and to highlight the influence of these variables on the S-commerce market. Third, we analyze the different roles of S-commerce as a marketing channel and as a business process to attempt to provide essential guidance on marketing mix strategies. Based on this research, we propose the following research questions:
RQ1: What are the variables that affect customers' uncertainty in S-commence? RQ2: How does the uncertainty that customers feel in S-commerce affect customers' purchasing decisions?
Theoretical Background
S-commerce
S-commerce represents a new business paradigm of smart media that actively utilizes consumers' personal connections through SNS such as Facebook and Twitter. S-commerce orients contextual marketing through an SNS network system 4 or a communication channel to foster a continuous relationship between sellers and consumers. 5 Based on network externalities, customers' S-commerce activities create synergy effects that disseminate purchase information widely in real time and that encourage more customers to purchase products.
S-commerce properties are divided into three types. The first type is ''social link'' commerce, which is an Internet linkage business model such as e-commerce within SNS or SNS within e-commerce that can diversify access channels between users and the network. The second type is ''communal purchase'' commerce, in which a price discount benefit is given to consumers if a minimum amount of purchases are made, and the consumers' friends or acquaintances are invited to participate in group purchases through SNS, also known as SNS WOM or viral marketing. Most Korean S-commerce Web sites have adopted this type of service as the main business model. The third type is ''online-offline linkage'' commerce, in which a selling promotion strategy provides frequent visitors mileage or discount coupons by evaluating the frequency of customer visits or other modes of experience for an offline store. A mobility technology such as Location Based Service (LBS) is utilized for this type of service. 6 Compared to E-commerce, S-commerce is state of the art for value offerings that lead to customer marketing activities for active participation. Companies pursue S-commerce to create synergetic value and a relationship of mutual trust with a customer and ultimately to expand their market share through viral marketing. WOM marketing plays an important role in customers' decision making processes to minimize their perceptions of uncertainty or riskiness. 7 Before consumers purchase a certain item, an exchange of information and ideas can help to avoid the uncertainty they may feel when purchasing the goods.
Consumer behavior and uncertainty
For consumers, purchasing activities are an endless series of selections. Consumers dislike encountering uncertainty and risk in their purchasing activities. In Thompson's Transaction Cost Theory, 8 uncertainty is a basic concept. Generally, uncertainty is defined as a condition that is difficult to predict about a successful contract outcome due to lack of information, or a condition where the parties to a transaction do not feel mutual trust due to opportunism. In particular, consumers feel relatively less uncertainty when they have the opportunity to meet and observe their counterparts in the physical marketplace. However, compared to a face-toface offline transaction, a transaction in the cyber marketplace strengthens customer uncertainty due to the asymmetry of transaction information that is intentionally hidden by sellers.
In online commerce decision making, another cause of customer uncertainty is the massive amount of information. Sellers sometimes conduct information asymmetric business where they provide consumers more than enough information, such as real-time information on products, market offerings, transactions, vendors, price comparisons, delivery processes, and payment, among other details. Without these uncertainties, online S-commerce holds an advantage for both sellers and consumers. In other words, S-commerce is a business channel that has the technical advantage that consumers may easily purchase must-have items at a reasonable cost whenever they access the commerce network, and suppliers may easily obtain the personal profile information of customers who support customized one-to-one marketing. Minimizing consumer uncertainty implies that consumers can maximize favorable decision making on purchases.
Changes in social presence
Social presence in communication media is defined as a phenomenon in which the social or emotional experience and awareness of consumers is similar to those shown in face-toface communication. 9 In recent Internet business communications, social presence can be an important driver because it can smooth the information sharing between interested parties, including the consumers who are participating in the transaction. 10 Because a social presence exists in a transaction between a seller and a buyer, sellers concentrate on the perception and reaction of consumers and the trust or uncertainty issues such as privacy or security that are sensitive issues to buyers.
11
Social presence therefore directly provides joy and trust to consumers in the cyber market decision making process rather than in the offline market. 12 Interactions with other buyers through a social presence may reduce embarrassment from goods selection through the purchasing and commitment stages. 13 
Research Model and Hypotheses
The first research hypothesis concerns the relationship between the consumer mediate variable ''uncertainty'' and the dependent variable ''purchase decision.' ' Pavlou et al. 11 explained that the latent variable ''uncertainty'' detracts from 118 HWANG ET AL.
consumers' purchasing behavior, and the authors defined several causation variables including information asymmetry, fear of seller opportunism, information privacy concerns, and information security concerns. Therefore, we propose:
H1: A buyer's uncertainty will have a negative effect on purchase decisions on an S-commerce site.
The second hypothesis is that a social presence that buyers experience on an S-commerce site will lessen the distance between the buyer and the seller, and therefore reduce the uncertainty involved in an online transaction. 14 Pavlou et al. 11 found that social presence reduces buyers' concerns about privacy on a Web site such that their uncertainty is reduced and their intentions to purchase increase. Therefore, we hypothesize:
H2a: Social presence will have a negative effect on a buyer's uncertainty in using an S-commerce site.
Market participants including buyers, sellers, and Web site operators will reduce their mutual anxiety, form a mutual trust, and improve their social presence with a more active exchange of information during their transactions. 12 With their research targeted at users with purchase experiences on the open market, Moon and Lee 15 confirmed that social presence increases consumer trust and the desire to repurchase. Hence, our third hypothesis:
H2b: Social presence will have a positive effect on the trust of a buyer on an S-commerce site.
Trust in business refers to a belief formed from an accumulation of experience from a long-term interaction between parties. 16 A high degree of confidence between a buyer and a seller will reduce the uncertainty caused by asymmetry of information and the predicted uncertainty of a buyer that the seller will act opportunistically, and this confidence exerts a positive influence on a buyer's purchase intentions. 11 Therefore, we propose:
H3: A buyer's degree of trust toward an S-commerce site will have a negative effect on the buyer's uncertainty.
Huston and Spencer
17 explained that information asymmetry predominates in online transactions because of the physical and temporal separation between the buyer and the seller. Pavlou et al. 11 found that information asymmetry in the cyber market positively influences buyer uncertainty. Therefore, our fourth hypothesis:
H4: A buyer's recognition of information asymmetry in S-commerce will have a positive effect on the buyer's uncertainty.
The representative characteristics of nomadic culture that are disseminated by innovative mobile devices are mobility, change directivity, and interactivity. Modern society is changing to a mobile society, and users of smart devices prefer the lifestyle of movement for human networking, work, and leisure purposes.
18-20 Therefore, we hypothesize:
H5a: A buyer's mobility negatively moderates the relationship between social presence and uncertainty in S-commerce.
H6a: A buyer's mobility negatively moderates the relationship between trust and uncertainty in S-commerce.
H7a: A buyer's mobility negatively moderates the relationship between information asymmetry and uncertainty in S-commerce.
Information learned through WOM may positively or negatively affect one's attitude toward an organization and its goods. Park and Kim 21 noted that consumer confidence in an electronic shop varied based on the degree of online WOM, thus affecting customer satisfaction. Hence, we propose:
H5b: A buyer's SNS WOM positively moderates the relationship between social presence and uncertainty in S-commerce.
H6b: A buyer's SNS WOM positively moderates the relationship between trust and uncertainty in S-commerce.
H7b: A buyer's SNS WOM positively moderates the relationship between information asymmetry and uncertainty in S-commerce.
Our research model is shown in Figure 1 .
Research Methodology

Data collection and samples
To verify the research hypothesis empirically, we conducted a survey from May 5 to May 18, 2012 (14 days). 
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Through frequency and descriptive statistical analysis, the general characteristics of 262 respondents were investigated. We excluded nine responses with outliers and missing values. The respondents were experienced users who purchased goods on S-commerce sites. In this study, actual users were selected as the sample, not potential future users. Table 1 shows the demographic analysis of the sample. The most-used S-commerce site was Coupang, with 116 samples (44.3%). The next highest was Ticket Monster with 71 samples (27.5%), followed by WeMakePrice with 38 samples (14.1%), and Groupon with 13 samples (5%).
Instrument development
Prior to the survey, we conducted a pretest to improve the respondents' understanding of the measurement items. To secure various respondent panels, online and printed questionnaires were distributed.
First, exploratory factor analysis (EFA), confirmatory factor analysis (CFA), and correlation analysis were conducted to verify the validity and reliability of the measurement items and the sample selection. Second, for verification of the research model and to evaluate the model's suitability, a structural equation model analysis and a path analysis were performed. Finally, through moderating effect analysis, we investigated the degree of control between the independent variables and the uncertainty variable through the mobility and SNS WOM effects. A manipulation definition of the main variables and the measurement items is shown in Appendix A.
The key factors include three independent variables (Trust, TRU; Social Presence, SP; and Information Asymmetry, INFA), one mediating variable (Uncertainty, UNC), one dependent variable (Purchase Intention, PI), and two moderating variables (Mobility, MOB; and SNS WOM, SNSW). A 7-point Likert scale was applied to all questions, from 1 = ''not at all'' to 7 = ''very much.''
Data Analysis and Results
Instrumental validation and model fit
Principle component analysis (PCA) and varimax methods were used for EFA. Consequently, we selected factors with a factor loading value of 0.6 and above, and all seven factors were extracted. The CFA result of these factors is worked out as follows for the form model fit index: the goodness-of-fit index (GFI) value was 0.84 ( > 0.9), the normed fit index (NFI) was 0.87 ( > 0.9), the adjusted goodness-of-fit index (AGFI) was 0.81 ( > 0.8), the comparative fit index (CFI) was 0.93 ( > 0.9), and the root mean square of approximation (RMSEA) was 0.061 ( < 0.08). All of the indices met ideal values (shown in parentheses) except GFI and NFI. Accordingly, the CFA was reviewed and TRU4, MOB2, and SNSW2 with values of 0.7 and below were removed, reducing the chi-square. Consequently, the GFI value was raised to 0.88 ( > 0.9), the NFI to 0.91 ( > 0.9), the AGFI to 0.84 ( > 0.8), the CFI to 0.95 ( > 0.9), and the RMSEA to 0.055 ( < 0.08). NFI and GFI increased to marginally accepted levels. Because the model fit index satisfied the acceptable standard (shown in parentheses), convergent validity was performed. In Table 2 , AVE ( > 0.5), composite reliability ( > 0.7), and Cronbach's alpha ( > 0.7) values for all factors were statistically evaluated as satisfactory values.
From our analysis, there is no correlation between constructs. However, a constrained confirmatory factor test was performed on SP and TRU (see Table 3 ). As a result, it was evaluated that it has no effect on discriminant validity.
Hypotheses testing
Based on the instrument validation result, the structural equation model was verified, as shown in Table 4 . Model goodness of fit was satisfied to the reference value of the indices. Therefore, the proposed research model for the study is suitably evaluated. The results of the hypothesis testing are shown in Figure 2 .
Moderating effects
This study conducted a moderating effect analysis to verify the impacts of MOB and SNSW on S-commerce users. As shown in Table 5 , in the relationship between INFA and UNC, the moderating impact of SNSW was significantly evaluated by interaction effect analysis (0.074*, p < 0.05) and F value (3.061*, p < 0.05). However, this variable was insignificant for the relationship between SP or TRU and UNC. Next, for the MOB variable in the relationship between UNC and TRU, the interaction effect ( -0.203**, p < 0.01) and F value (6.764***, p < 0.001) were significant.
Conclusions
In conclusion, first, the uncertainty of buyers on Scommerce sites had a directly negative effect on purchase intention. The study respondents showed a tendency to avoid uncertainty when they decided to make a purchase. Second, we found that the social presence that buyers feel in S-commerce has a negative effect on their uncertainty and has a positive effect on trust. Compared to offline commerce, consumers' social presence improves their trust or joy in cyber shopping decisions. 13 Therefore, to eliminate the uncertainty factor, sellers should concentrate on the perceptions and reactions about issues that buyers are sensitive toward, such as privacy and security. Third, the study showed that buyers' 23 .
FIG. 1. Research model.
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information asymmetry has a statistically significant, positive relationship with uncertainty. In an online commerce environment such as S-commerce, consumers are sensitive and have anxiety about uncertainty and the economic cost of finding the most useful information. Finally, the study showed that SNS WOM positively increases the relationship between information asymmetry and uncertainty. The moderating effect of mobility is also statistically significant in a relationship between trust and uncertainty. In addition, we propose some implications about consumers' behavioral characteristics in S-commerce through our empirical research. First, the study showed that consumers regard trust and familiarity with S-commerce sites as important purchase intention factors independent from low price. This finding explains various negative issues that are related to consumer behavior in the actual Korean S-commerce market. Therefore, S-commerce companies should consider changing their marketing strategies from simply lowering prices to providing various tools (i.e., Social Talk, postscript, etc.) and information to expand customers' social presence to meet their needs. Second, we suggest a theoretical model on S-commerce from a multidimensional review of consumers' uncertainty in terms of social presence, trust, and information asymmetry. By analyzing the behavior of consumers with purchasing experience, we are able to supplement the advanced research on potential customers. Thus, we can augment the theoretical gap about the extent of the actual awareness of consumers. Third, the study showed that independent factors that relate to uncertainty are affected by moderating variables such as mobility and SNS WOM diffusion in S-commerce. Mobility has a significant effect in relation to trust and uncertainty, and SNS WOM has a significant effect in relation to information asymmetry and uncertainty. Today, consumers can access S-commerce sites anytime and anywhere using wireless smart devices; access to such sites is not restricted to fixed PCs. Moreover, SNS   FIG. 2 . Results of structural model analysis. WOM is a consumer behavior that exclusively appears in S-commerce and is linked to SNS media. According to the results of this research, S-commerce sites should concentrate on essential areas that are more ''social.'' In the current marketplace in which an enormous amount of information is distributed via the Internet, the purchase intention of consumers is increased by products that are recommended by acquaintances or information received from a trusted social group. Therefore, S-commerce sites should consider these factors and employ measures that actively utilize each consumer's social network. This research has several limitations that we expect to improve in the future. An in-depth analysis is required to verify how the effect of the two moderating variables proposed in this study may vary depending on the actual decision making processes for purchases, and it is also important to analyze the influences of factors such as the personal preferences of consumers, differences between devices, and the utilization of media. Additionally, the analysis for this study was performed based on the general product characteristics. The influence of independent variables such as price and its effect on the dependent variable may vary. Nevertheless, academically and practically, the results may be of value for business marketing strategies and policy guidance that is focused on consumers' behavioral or psychological factors with ''uncertainty'' as the basic model.
